A search is performed for Higgs-boson decays to neutralinos and/or gravitinos in events with at least one photon, missing transverse momentum and two forward jets, a topology where vector boson fusion production is enhanced. The analysis is based on a dataset of proton-proton collision data taken at √ s = 8 TeV delivered by the Large Hadron Collider and recorded with the ATLAS detector, corresponding to an integrated luminosity of 20.3 fb −1 . The observation is consistent with Standard Model expectation and upper limits are set on the production cross section times branching fraction of the Higgs-boson to decay to neutralinos and/or gravitinos.
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Introduction
The presented analysis [1] studies exotic Higgs decays to supersymmetric (SUSY) particles which could explain the Higgs mass and address the hierarchy problem using the full 2012 8 TeV pp dataset recorded by the ATLAS detector [2] at the LHC, corresponding to an integrated luminosity of 20.3 fb −1 . Two models are considered. The gauge mediated supersymmetric breaking (GMSB) model which predicts a Higgs-boson decay to a nearly massless gravitinoG, the lightest SUSY particle (LSP) and a neutralinoχ 0 (next-to-lightest SUSY particle, NLSP), with the neutralino decaying to a photon and a gravitino, leading to a photon γ and missing transverse momentum E miss T signature. The second model considered is the Next-to-Minimal SUSY Model (NMSSM) which also predicts a γ + E miss T signature with the Higgs decaying to the LSPχ 0 1 and the NSLPχ 0 2 , which then decays to a photon and a LSPχ 0 1 . The decays chains occur when m(χ 0 1 ) and m(χ 0
2 ) are between m h/2 and m h , if they are smaller than m h/2 , the decay chains lead to a di-photon plus E miss T signature. By considering vector boson fusion (VBF) production, the Higgs-boson is produced along with two jets. The properties of the jets and effect on the Higgs decay products can then be used to reduce backgrounds and define control regions to measure backgrounds using the data. The diagrams for the decays of these two models are shown in Figure 1 . In the following, only a brief summary of the analysis is presented, a more detailed description can be found in 
Monte Carlo Simulation and Event Reconstruction
The Monte Carlo (MC) simulation for the signal and background processes is described in detail in [1] . The propagation of particles in the detector is simulated using GEANT4 [3] within the full ATLAS detector simulation [4] for all MC samples except for the signal, Z(→ νν)γ, W (→ lν)γ and W (τν) samples for which fast simulation based on a parametric response of the calorimeters is used [5] . The effect of multiple pp collisions from the same or nearby bunch crossings (in-time or out-of-time pileup) is included in the MC samples by overlaying minimum-bias events onto the hard-scatter events. The MC samples are reconstructed in the same way as the data.
The event is reconstructed by identifying and reconstructing photons, electrons, jets and missing transverse momentum. This is described in detail in [1].
Analysis Strategy and Event Selection
A cut-and-count experiment is performed and the total numbers of expected background and signal events in the control and signal regions are used to set limits on σ /σ SM × BF(h → NLSP + LSP). The event is selected when the combined γ + E miss T trigger with a photon threshold of 40 GeV and a E miss T threshold of 60 GeV is passed. The following event selection cuts are applied:
• Pass standard data-quality requirements and combined photon plus E miss T trigger;
• Good primary vertex with at least 5 associated tracks;
• E miss T > 50 GeV;
• Photon with p T > 40 GeV; Only unconverted photons are considered to reduce the background from electrons mis-reconstructed as photons, if more than one such photon is found, the highest p T photon is defined as signal photon candidate; • To loosely select the VBF signature, at least two jets are required with p T > 40 GeV and at least one jet pair with m j j > 400 GeV, where m j j is the invariant mass of the two jets and |∆η j j | > 3.0, with |∆η j j | being the magnitude of the separation of two jets in η; • Jet veto: ≤ 1 jet between the VBF jets since there is less radiation between VBF jets in signal than in background; • VBF jet p T ≥ 40 GeV;
• A lepton veto is applied for the signal region, validation region and most of the control regions to reduce electroweak backgrounds; • Events are also vetoed if they have more than one selected non-VBF jet with p T > 30 GeV and η in the range spanned by the VBF jets; • To reduce the backgrounds from γ+jets and multi-jet events, the following cuts on the azimuthal angle are applied: |∆φ (E miss T , VBF jet)| min > 1. 4 and |∆φ (E miss T , non-VBF jet)| min < 2.0.
Following this selection, the phase space is divided into 5 regions of phase space: a signal region, a validation region and three control regions for the combined γ+jets and multi-jet background estimate. The regions B and D (see Figure 2 ) based on the angle between the photon and E miss T and the kinematic quantities that distinguish VBF production (m j j and |∆η j j |, shown in Figure 3 . To define regions A (signal region) and C, two additional cuts are applied:
• To reject non-VBF like events, an outside photon veto (OPV) cut is applied by requiring the photon to be between VBF jets in η; • Vector sum p T of all jets and photons is required to be ≥ 50 GeV. Figure 4a shows the |∆φ (E miss T , γ)| distribution in which the electroweak background is almost flat compared to the γ+jets and multi-jet event are mostly in the high |∆φ (E miss T , γ)| region. Figure 4b shows the E miss T in the validation region, where the signal is concentrated at low E miss T values.
Background estimation and systematic uncertainties
A summary of backgrounds and estimation methods is given in number of events for the γ + E miss T signal and background in the signal region. The largest contributing factors for the signal region are the trigger efficiency uncertainty, jet energy resolution, jet energy scale, photon energy resolution and scale and the uncertainty from the signal cross section.
Results and Interpretation
The expected number of signal events in the signal region, assuming BF(h → NLSP + LSP) = 10% is shown in Figure 5 . The best fit value of the signal yield corresponds to a BF of 11.6% ± 10.9%. The significance of the excess of observed data over the expected SM backgrounds is 1.1σ . Figure 6 shows the expected and observed limits on the (σ /σ SM )× BF(h → NLSP+LSP) at 95% confidence level (CL) for the mono-photon and and di-photon signal samples, obtained using the CLs method [6] with an Asimov approximation. The ±1σ and ±2σ excursions of the expected limit in absence of signal are shown for all model parameters considered. 
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